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54-2 



%■^ «^7.>: 2003/4/1 
20016214 a r 



^ ^1^^, JL^J(\^^^ riiBfl^B^i^j-o^ ^;^1a1S1^ ^ 

Cr: 21.0% - 38.0%. Ni : 3.0% - 12.0%. Mo: 1.5% ~ 6.5%. W: 0 ~ 6.5%. Si: 3.0% 
ol^>. Mn: 8.0% o]^, N: 0.2% ~ 0.7%. C: 0.1% o]^}, Ba: 0.0001-0.6%. ^^^] 
^ ^^MrS. oWo]^]IL, ^^^*J-^^:^1^ PREW(= ^^fCr + 3.3(^ 

+ 0.5^^%W) +-30^W)7> 40^PREW^67^ -Jt^^VtIM-. o}^^ , ^7}S. MM. Y. 

Ce. La. Nd Pr^^ -l^^l-l- ^ ^ ^J^^- ^^^^ ^^'^ ~ 
1.0% ^-^^V71.+ . ^71 Ba tflxi ^71 ^ ^ -d^^l^ -1^^ ^-^^>- -^^^ 
^o^ ^.^ol o^;^]^ vfl^^^. ^fl^^^J, ^^^^ ^ ^:L>7}^^^<:>1 ^^tb ^1-^^ 
^.^ol^l^.7j-^ ^-^l. ^71 MM. Y. Ce. La. Nd ^ Pr^^ <:>l^'H^m ^ ^ 

^^5,^ ^Vuj. ol^o^ ^Ji^, 7j- ^ Al. 0 ^ SSI -g-^flS^ 

[MM.(Y.Ce.La.Nd.Pr)+Al]-[(HS]^ ^o] 0.001>10-5~30.000>aO-5 [%]2^ ^^<^1 ^fe ^ 



S. 6a 
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#^ <^7]-: 2003/4/1 
20016214 -^^=1 s ■ 



#^:L>^^^ ^^^«=>1 ^>im ^^^^ - <t^>7V^^^ol ^^t!: 

^.Bfloi5:,^,7j-{sUPER DUPLEX STAINLESS STEEL WITH A SUPPRESSED FORMATION OF 
INTERMETALLIC PHASES AND HAVING AN EXCELLENT CORROSION RESISTANCE, EMBRITTLEMENT 
RESISTANCE, CASTABILITY AND HOT WORKABILITY} 

£ la 2f^ S50V<^]^^ 30^ ^Ul ^ ^^^1 ^^^^ ^^'^ 3(£ . 

la). 7(£ lb). 28(£ ic). «1517J-<?1 ^I^L^*?" 39(H Id) ^ ^^"^l ^ 

.11 7^ UR 52N+(^ le). SAP 2507(£ If)^ -1-^1^^ ^V^J^ «l3II^H ^<^^^. 

£ 2a 2d^ 850X:oll^i 30^ ^IJL ^ ^^<^1 ^^^J ^^^^^ 

2a). «l5I7j-ol tilH^j- 39(£ 2b) ^ ^^fl UR 52N+(£ 2c), ^Bfl SAF 

2507(£ 2d)^ X ^€^1-^ m^^* tilJa-^V^ ^<^^t:i-. 
£ 3a xfl^l 3d^ -J^SC^llOmm x L 550rmn) ^^^<^]^^ ^ --^^<^1 ^^"^ "^^^^^ 

^ ^VS^ 3a) ^ «l5L^^-a 39^ ->SS ^^(^ 3b)* «15L*V«=^ 

^^}^^, oV*^. ^^^^ 7^ ^>*^1^^ ^^^^ ^ ""^"^^^ "^""^^^ ^^^^ 
4d)-i: wljilBrM -^.o^^fe >^V^<^14. 

£ 4^ ^ ^71^ SOTCSI 

0.5N HCl + l.ON NaCl -8-«-S<^^i^ ^^€4* 
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#^ *^^>- 2003/4/1 

20016214 ^ r / / 



H 5^ ^ ^^bfl 7i ^ #Efl 7<3-^ 6% FeCls -S-^-S-^l^i^ ^-^^^ift 

£ 6a, 6b ^ 6c^ 1.130t:«HlAi <^^^^ ^ ^^(^ 6a)^ ^^B ^ 

^ ^Biioi5i^7j-(£ 6b) ^ ^^:^n^<='^^n ^^a^i^^^h^ 6c)^ 

lh7l€ 70'C^ 0.5N HCl + l.ON NaCl <^<f^^^^1-J-^^ ^"^^^S 

£ 7a ^ 7b^ 850X:ofl.^^ 10^ ^<L> ^1 Jl <S^b1€ ^ ^^<^ 4^ ^^(^ 7a)3i^ ^Bfl 
•>;rB|lolel^.7j-(H 7b)^ 50*CS1 0.5N HCl + l.ON NaCr ^«-^<=>fl^i^ 

£ 8a ^ Bb^ 850r<^lA^ 30^ ^-J: ^^^^^ ^ "^^"^l ^^^^ 8a)3zl- 
4i.3Jl ^*efli ^.^lolBl^.7j-(i 8b)^ ^7l€ SOTC^I 0.5N HCl + l.ON NaCl -8---^<^1^i^ 
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^^ ^^>: 2003/4/1 
120016214 s r 



<i2> ^BfloiHl^;3-^ -^^^v 7>^^^^ ^:±.^l^ols(r)^^ 

^3- 1.7tifl fe* ^-J: oHe:!-. ^^(Pitting)^^- -§-^^-^5^ ^fl 

?f€r+3.3(Mo+0.5%W)+30%Nj ^Jt^l ^ 46ol SAF 2507(UNS S32750). l]R52N+(ljNS 32550). 
ZERCM lOOCUNS 32760)3^ ^-^ ir^ ^^^^ -^l-lBl-^^fto] 1990^xfl^Bl o^.^ 
^^S. A>-§-sjol ^o.^. ^^^^1 ^ ^ ^^J: 

<i3> 1) n^ . ^:^V^«i^4: ^ ^«Hl^i ^^^^ ""l-^^^^ 



54-6 



^20016214 2003/4/1 

<i7> 5) ^7HAi oi^tb ^«='H ^}-%-^^ «>^. 

<18> 6) ^7HlAi ol^^ :^-g-^oH AV-g-Sl^ ^^-^ 

<i9> 115:1^1- PREW 46^ PREW 38#^ SAP 2205^ 

^>^^€^<^ Cr. Mo. t-H-*>al Sl<H^i. ^>-g-^l '^l* ^^^'^'l ^^^^^ 

^ ^^^1 SX^. n.^^, -j7m ^^^^^ ^ -§-^ 

*j=^* Mo^ ^7>^a ^y^"^ ^]n.vHa)^^ 475TC # 

^^^^ ^d^olM H ^7>^ol y^ms\JL 9X^. AlilP>((7)^^ 650 ~ 1.000^^ JL^ 

<2o u^B^^.^, ;^m;7>^l a>^a1 oIb^-^ aIzlp}^ ^^^^ ^>ll*VB^fe ^fl^ 

o] ^tif. o]^^ ^sfl^ 7fl«^*^ ^^«H ^^^}^ ^-^^ ^^1^ 

<2i> 1) 39% Cr ^-B- ^^^21^7^^ 1-3% Al* ^7}^}7]r^, Al^ Nb^ ^ 

A]zLTi>>a-^ ^% #£7> ;=^l<?i5|^ ^-^S. ^JLS\:iL Sl-^M- (K. Permachandra et al. 
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120016214 ^^^>^ 



Materials Science and Technology, Vol. 8. p. 2477 ( 1997) ) . ^^^l^^l^ ^ ^l^'=>m 

7> ^^*>^ ^^B|l<?lEl^^7j-<>ll ^-i-^ X\-^7\ <^H^-. 

<22> 2) ^BllolBli;3-<='fl Zr* ^7>^ AlziP>-U^ ^-^^ ^^7> :a-4i«>q-. AloM Zr3ll- 

^-fr^m ^ ^^^^ ^'^^*>'^ ^^^^ - ''^^^^ ^^^^ """^ 

^H^l^ ^:^V^<^1 (M.B. Cotrie et al . Metallurgical and Materials Transaction 

28A (1997) 2477). 

<23> 3) 43 ~ 46% Cr n^^]^ ^n<^A^^^^M Sn^^7>^^. ^^-^<=>1 ^ 
AlzLP> ^^S-^^ :^>sioll ^#5)01, A1Z1P>^51 ^A^^£7> :?}-::fc^V^. 

-§-:^(232°C)<='11 7lol^><>^ ^^<^1 2321C o]^^ JL-^"^ "^^^ 

rl- (Costa et al , Physica Status Solidi, A 139(1993) 83). 

<24> 4) ^^/>££(Okamoto) 3%Mo + 2%W ^^^^ DP3W(UNS 

S39274)7> 7]^ ^-^ 3.8«Mo ^-^ ^3^| >.i^lojBl^7j-oi SAF 2507. UR52N+, 

ZERON 100^^:1- 850V<^^ 10^^ ^l^L '^^^m W :^7H1 ^l^^V^^ 
7> ^msl^ ^S*>31 ^-^M-. '^^^ ^ ^^V-a-^l: 
^^^^ ^Sfl ^l^^*:"! ^^tb ^V<='l(z)'a- ^ 

<25> A1Z1P>^(<T)^ -^#3. ^J«fl Ml-^^^ ^ 7^1^ A^€<=>1 ^1^^^ ^^l^^l M-Bl-M-i ^4 

(H. Okamoto et al, 4th International (inferences on Duplex Stainless Steels, 
(1994) Paper 91 and ^^1^^^ ^1 5,298.093:^). 



54-8 



t-^ '^^y- 2003/4/1 
^^)20016214 a -1 s I 

<26> ^^1. ^71 v]^^^ ^ 5.298,093^^ Wol i41^^^ ttl^(1.5% ~ 5.0%)^^ 

m^<=>\S. 7>^Al7l^l Jl47> ^-§-* W-^ ^^^-^^ 

^^^^ *j:^Ai7i7i ca. b. ^ rem ^7>^ ^ si^^i jn^i^gi-jL ^^c^i. 

Ca. B, Mg^ 0.02% ^7}^}>\^ REMC^S. Ce. La)^ 0.2% o]^ ^7>^ . 

<27> tt^. ^71 #|^^c,l 7^^> ^#:LV ^1^^* ^^l^V^l ^^V'^^ 

^^^^ -^^> -j-*^ ^^ ^1 ^^^^^^ ^^7> 

*i K^^^] ^^^> ^^<=>i ™>^7ii ^^^}7] H^<=>]^. 

tt)-2l-Ai. ^^:L> ^> ^A%^ ^^1^17171 ^tt ^ t:!-^ 7l#S^ ^^^Sl^'l ^^4^ 

<28> ^7l) ^ 5-271776^^ ^i^mBli7^* <i^:iB^^ n ^ 

^4 ^^^^ - ^ ^* "^"^""^^^ ^^*V^ ^-^1 ^ 

^oi] ^^:?> ^ ^^ ^S. <^V2l|S- 200r o]^ ifl^ -a-^l^fe ^-^V^ 

<29> a^V. ^ 62-6615S^ ^^^^ ^B|lolsl>.7j-ol ^s* ^^>a^ 7M1 
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%^ ^7.]-: 2003/4/1 
^^)20016214 a < 

■€-uiAm ^^^>^1 ^'^^l*!^ ^<i-^^^ ^1^^ -J:«^l-0:. '^'^l «^ "^^^ 

71 ^^^^ ^-^1 ^^^>^1 ^ 

^>ol1 ^^-1 ^^M-^ "1^^^ ^1IXP>>^^ -A^^ ^^1^17171 

o^. ^71 -a^^^^^fe ^BllolBl-7^ -^^J-* ^-fl ^<a^> ^ 

-i-JLAl^J ^S^o] i,000°C ol^oflAi m^}^ ^^*>^ '^^^^ 7flAl^JL ^rV. 

^^oflA-lo^ x^z]- ^£7} ^^^1 Al-ZLi^l^ol-HBV^ ^-^#^V7l X^l^ol 

Ti}.. olsv ;g:oi x^2V il-^o^lAi AIZL^RVO] ^#^V^ x.fl^ #1^1^*11:^131 ifl^^^H 3711 ^§1- 

oo zielx+. xl^^;V^l- ^*^V >fl 3 <S^^^1 ^^4^^^ ^1 



[^xgo] o1^jl^> S}^ 7l#^ 5q-;*lll 

^ ^;^m^<>l €- Ba, Y. Ce. La. Nd. Pr. Ta. Zr. Ti ^t^^^S. 

Ba ->^l:(Oxide)#<:>l Cr. Mo, Si. ^^># ^7H^^ :.-l:^l (Blocking) 
^ ^^^^ ^^:^V ^^.Al^^ofl t^El- #1-^ «J-^1 ^ 

tfl-i}^^* ^^^l7l^ ^^^^ ^tq-. 
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%^ ^^>: 2003/4/1 
120016214 ^-1 s I 



<32> o}^^, ^ ^xg^ Ti. Mg. Ca. Al ^ Ca+Al * ol^^V ^^^oj 'l^^':^! ^tb <=4l 
tim-il:^ c-ilrol MCMischmetal: ^^V^^-ST'^'flAi 7177}^]^ 

50% ol^a-^ Ce, La. Nd ^ ?r^, ^]^^ Pm. Sm, Eu. Gd. Tb, Dy, Ho, Er. 

Tm. Yb. Lu. Sci^ 1% <=>m^ Fe^^ <^1*1-. ^ ^-^^^ ^ ^^HHl^i^ n 

<^d\]s, ^J^^^o] 5i%Ce - 26%La - 15.5%Nd - 5.5%Pr<^l^ M-i:^^!^ Pm, Sm, Eu, Gd, Tb. 
Dy. Ho, Er, Tm. Yb. Lu, Sc^ 1% -1^V^ Fe^ o]^^:.]^ MM^ A>-g-^>^-^. o]^ "MM" 
O.S. ^^^), Y. Ce. La, Nd. PrS ^l^ol;.!^ ^ ^<^lAi ^d^^^ ^7>^ 
o^^ ^ ^A^cfl ^<^*^* AI2O3. MnS wm^7B;^fl#^ ^^^3^^* «<i-^l^> 

<33> o>-i,^. ^ ^71 MM. Y, Ce. La. Nd, PrS. ol^<H^m ^^^^ 

ol^o^ ^s.^ ^--^^iCREM. ^1*> ^^Ir^-^^i "RE"S ^^W)^ ^^^^^ -S-«fli 

TRExOy (RE.ADxOy + RExOyS + RExSyj # ^S^^^l^^ -§-:aAl 
Al 1:^:^ ^AS>.^ AVolmi- ^^^<:»^ -§-:iLS2|^ ^Hm. ^m^^^ ^^Hl Cr. Mo, W, 
Ni. Mn. Si ^ -§-^€4.51 ^^-i* ^^nm] ^]^^^^^ ^A^, ^A^ ^ 

<34> trl-Bl-Ai. ^ f^Hfl 71 01 ^^V;.] ^^V^i^ AflS^ ^4.51 ^7Vcfl ^^A^ 

O.^ <^«^Al:Aloll ^;^-l*>7ll AJAV *J=^Al7l^ -S-^^S. *>4. 
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, #^ ^:^V: 2003/4/1 

^■020016214 ^ r 

<36> o\^^, ^^^n^i^^^ ^ ^^^^ ^ x^^^ 

<37> olofl ^ ^1^^ tl-^5i|- ^^1^ ^^-ir 

<38> (1) ^^%^, Cr: 21.0% ~ 38.0%. Ni: 3.0% ~ 12.0%. Mo: 1.5% - 6.5%. W: 0 - 6.5%. 
Si: 3.0% ol*>. Mn: 8.0% o]t}. N: 0.2% - 0.7%. C: 0.1% Ba: 0.0001-0.6%. 

<39> x^^ ^ ®S. ^^:^]^^'^^^]^ PREWCPitting Resistance Equivalent )7l- 40^ 

PREW^67* ^>^*m ^^^^^ ^^^«=>1 ^^1^ ^^^^ ^ ^^^^>^ 

<40> FREW = ^^%Cr + 3.3(^^%Mo + 0.5^W) + 30^W ® 

<4i> (2) ^71 il)<^] 9X'=>]^^. 7j-^, %7>S. MM. Y. Ce. La. Nd ^ Pr^^ ol^ol^l^ 
^ ^ o]^^ 0.0001 ~ 1.0% «-^«>fe ^^^^J-^ ^^^<^1 

^^^m xfl-^-^. ^^^^ ^ <i:?>7>^^^ol ^^tb -Bflol^l^^J. 
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20016214 ^^^>^ 



<42> (3) ^71 (2)<^ ^<HAi. ^71 Ba^ 0.001 ~ 0.2%^ ^^^^ ^7>^^ ^^^>^^ ^ 

<43> (4) Cr: 21.0% ~ 38.0%, Ni: 3.0% - 12.0%. Mo: 1.5% ~ 6.5%. W: 0 - 6.5%. 

Si: 3.0% o]^}, Mn: 8.0% <^1^>. N: 0.2% ~ 0.7%. C: 0.1% <:>1^>» ^-B-^>^. MM. Y. Ce. 
La. Nd ^ Pr^S- ol^o^j;.]^ ^ ^ ^^S)^ <=»1^^ ^"^ 0-0001 ~ 1-0% 

<44> t}-^ ^ ©S. ^Sl3i)^ ^-^^^^J-^^^l^ PREWCPitting Resistance Equivalent)7> 
40^PREW^67^ -Jr^^V^ ^^^"^^ ^^^^1 ^^1^ ^#1^1-^^. ^3:^^ ^ 

<45> PREW = + 3.3(^^%Mo + 0.5^^%W) + 30^W ® 

<46> (5) ^71 (2) tfl^l (4) ^ <^i^ ^^<=>fl ^71 MM. Y. Ce. La. Nd ^ Pr^S o] 

[MM.(Y,Ce.La,Nd.Pr)+Al] [0+S]^ ^<=>1 0.001 ><L0-5 -30. 000 >40-5 [%] 2^ ig^<^ $1^ ^ 
#:?>^^ ^#1^^^. ^ «S:?>7V^^^<^1 -f^^ 

<47> C6) ^7l (5)<^1 -§-*flS.^ ^1^^ 

l>10-5-5.000>10-5 [%]231 ^^^^^ ^^^^] ^ 
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^20016214 2003/4/1 

~2,000><LO-5 [%]2^ 1^4161] ^^:(V^^ ^^^^1 ^#1^^^. ^^^^ 

<49> (8) (2) ifl^l (4) ^■<Hi=^ ^W*^ ^'^H^i. ^71 MM, Y. Ce. La, Nd. Pr-2.S. 

ol^lfe ^ ^ -^d^^^lfe 0.01% - 0.6%^ ^^^^s^ 

<50> (9) (8)<^ ^<H^i. ^71 MM. Y. Ce, La. Nd. Pr3.S. o]^o]^]^ ^ ^ ^^^^ 
^>ul- olAj-o^ ^o^ ^7> 0.2% ~ 0.5%^ ^^^^51 ^A^ol o^;^!^ m^^^. 

<5i> (10) ^71 (1) tfl^l (4)<^1 ^7l 7^^, ^7}S. Ca: 0.5% <^m. Mg: 0.5% 

Al: 1.0% «^1*>. Ta: 0.5% o]^}. Nb: 0.5% <=>]^}, Ti: 1.5% o]^}, Zr: 1.0% o]^}, Sn: 
1.0% o]^\ ^ In: 1.0% <^1^V^ ^^^^^ ^'^l^i ^^^^ ''1'* ^-^^>^ ^ 

^:L>^^ ^^^^1 ^^^^ ^ ^^V7>^A^«^1 

<52> (11) ^71 (1) (4)<^ ^<H^i. -^71 7^^, ^7}^ B: 0.1% <^1^V* ^-fr^Vfe 

^^i^] ^2:^^ ^ m^7>^^^ol -^^tb 
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#^ <aX)-: 2003/4/1 
120016214 ^ r 



<53> (12) ^71 (1) (4)«^ 9X<^^^, ^71 ^7>S- Cu: 3.0% o]^}, Co: 3.0% ^l^V 

^ §>t+ ol^^ ^-e-^Vfe ^#:?>^^ ^^^<='l ^#1^^^. ^^^^ ^ 

<54> (13) (1) (4)<^1 5a<H^i, .^:-B)ll^olE^ ^ ^Bl-olM^^ tfl-^^i 

[PREW(r)-PREW(«)]?itol -5 ~ 10 ^^^-^^ ^-^-1 

<55> (14) -^-71 (1) ^^1 (4)oll SX-]^^. ^ ^-^^-^^ 20 ~ 

70%ol3I, i^^iq-olS^^ ^5^1^^^ 30 ~ 80%«?1 ^^^^^ 

<56> ^ ^^€^]<^1 ^1^^ ^^1^> ^^^"^"^ 

<57> ^. ^ ^^;^>«^ ^#:?> ^-^^ ^J:^^ Cr. Mo. Si. 5L%*> 

^ ^iB|l^Bl>i7j-^ ^^^^>^ 7l^-t^€:i^ Fe, Cr. Mo, Ni, W, Mn. Si 

%7\^7i<^] tiltj] ^ Ba. MM, Ce, La, Nd. Pr. Y ^^-€4.* 

^A^^^^o] Cr. Mo, Si, WS^ ^^LV ^^^S 2h-§-^V^ €^>^-§- (vacancy)^ ^-^ 
^og^ ^^Bllu)-ol3 ^ 3i|l£)-olM i^l|Bl-ol3^ ^^'a €^>^ 
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#^ <g7.>: 2003/4/1 
•20016214 a r 



^^W^^^ 1.000'C ~ 650t: ^£ ^?>«=>fl^^^ ^ -^3^^^^* 

711 « ^ ^"J: ^>^^ €^>«^^<>1 ^ ^71 ^^m^^l -^tfl^ o. 

S Cr. Mo. Si. ^-tt* x^^l(blocking)^>^ ^^^> 

<58> o}^^, ^71 €;^>«^^<^1 ^ ^^^^^^ Fe. Cr. Mo. W. Ni, Mn. Si<^1 ^t^^l"^ 
^ ol^H ulAil^lJL ^<atb >?i:^l-(oxide) ^ >?i^%^l:(oxy-sulfides)^ -^-^^-Sl-^ ^ 

<59> ^#(oxide)*ol i.oOO'C ~ 650r ^£ ^^V<^1^i Cr. Mo. Si. ^-J* ^7^0.^ 

^;.l(blocking)^H ^^^> ^ "^^^^1 

<60> stV. MnS 7fl;.11# ;^>^m 7l^l^^^t:f -fl^^^<^l 'i^^V*^^ ^1 

^^\c^ ^]:^o_^ ^-§-^1-^1 ^fe^^ 11-^^^^. 

<6i> ^. ^ ^Bfl -BilolBl^7j-oi ^^^4.^<^J Fe(1.24A)(€3:-J:^ 

^^>^ €^>«J:^^ ^^^). Cr(1.25A). Mo(1.36A). W(1.37A). Ni(1.25A). Mn(1.12 
A). Si(1.17A)«^l tiH ^ ^^V«^>^^ Ba(2.18A)* 0.0001% ~ 0.6% ^7>^^^^ 

■^^^v 7i^<^ii ^^^^ '^^1^>^ ^^^^ tb^. 

<62> ov^^. ^ #ifl >.B|l-jEl^7j-^ Fe(1.24A 

). Cr(1.25A). Mo(1.36A). W(1.37A). Ni(1.25A). Mn(1.12A). Si(1.17A)ofl ^l^fl e 
€^>^J:^^ ^fe MM(Ce: 1.83A. La: 1.88A. Nd: 1.82A. Pr"- 1.83A^ ^ €4.1:^ ^5. 
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<^;4- 2003/4/1 

120016214 = « 



Pm, Sm, Eu, Gd, Tb. Dy. Ho. Er. Tm. Yb, Lu, Sc^ 1% -1^^ Fe^ ^-^) <=>1 
* 7m Ce. La. Nd ^ Pr^ Y(1.82A) ^ ^VM" <=>1^^^ ^7H>7m. 

^7] Ba^ ^7V6il ^7H>-^ ^7>^o.s^ ^^tb 71^^ ^^^> ^^^^ ^- 

^;^1^>fe ^ ^^^^ ^1 "fl' "^l^^ ^'^* ^^^^ ^^^^^^ ^^^"^^ 

MM. Y. Ce. La. Nd. PrO^ ^-J^^ ^o^^B] ^d^^^ -V^ -1^^ 7^ ^ Al. 0 
^ -§-^£^^^ [ MM. (Y. Ce. La, Nd. Pr) + Al]- [0 + S]» 0.001>10-5 

xfl^l 30.000X10-5^ ^^s. ;^m*V^ ^^-^S- • 
<63> o\^z], oH ^7>«M. >^7l ^^€4i<^ til^^:^V^^«^l ^ Ca(1.97A). Mg(1.6A). 
A1(1.43A). Ta(1.43A). Nb(1.43A). Ti(1.47A). Zr(1.62A). Snd.SlA). In(1.68A) 

<64> S^, ^71 €■ ^^€^<=H1 ^7}^}<^ Fe. Cr. Mo. W. Ni . Mn, Si 

*1 ^7.} ^^^o] ol* ^}^]^ ^ B""! ^^^^ ^7>S1^ ^-f . ^ 

71 €;^> ^Jr^^l €■ ^^1 ^1^^>^^ ^>^1^ ^ ^^^^ ^-"^ '^''^ 

<65> S^V, iflAV>a 7^£ CU ^ Co ^ Ol^^ ^^€:4.7l- ^7} 
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<67> ==Lm-(Cr): 21-0% ~ 38.0% 

<68> :itfl<?le|>.7j-oj xfl^^^ -a-;=.loll 7>^ ^^^Vi 7mol s)^ vfl^^^-i: 

<69> n^o]^ 2^ ^<^<^> *>7l <=»>^ ^^^^^ ^'^l ^^^^ ^^(Creq) 

21% ^1^^ 3.^^ %-fr^M<=>> tt^. cjl, -j-^V 

^t]-, ^t\- i3>^3]tb "^^^ 24% - 28%<ilt^. 



<70> Cr^n = %Cr+2%Si+1.5%Mo+0.75%W+5%V+5.5%Al+1.75%Nb+1.5%Ti 



(3) 



<7i> Nieq = %Ni+0.5%Mn+30%C+0.3%Cu+25%N+%Co 

<72> ^^Bfli4olE>^ = 100 - [55><Creq/Nieq) " 66.1] ® 

<73> slleJ-olE^ = 55KCreq/Nieq) - 66.1 © 

(phase ratio)^ «>^^tb ^^7>. ^ -^^^ ^^^HHl ^^^-^^1. 

o]^^^ ^^^^S. 20 ~ 70^3^%(^>.Bim-cl3^o^ ^3X1^^^^ 30% - 80-^3^%)^^. 



<75> UaifNi"): 3% ~ 12% 
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<76> 1^^^ ^i^t+'^m ^^S^i xfl^^^^ ^^'^l^i ^^^^ ^-l-*^^^^ ^7H7l 

^ -fr-§-tt ^4i<:>lB.S. ^<^^ 3% <^1^^ €^7> ^Ti!-. 3.^ 

3.0<^1A^ 12.0%5. ^m^^. w>^^^ 6% ~ 9%^14. 



<78> ^gltf,c41^(Mn^: 1.5% ~ 6.5% 

<79> *e1^c^l^^ 3.^^ W ^ ^^^^ -^^I'^^l ^-^^^ ^^^^^ 

^-6-^>'=^«=>> ^^>^ ^^^^ %^>(S042-) ^ 

<g^v(cr) -fl'^^^'^'l ^^^^^^ ^1^1^ ^ ^^^^ 

^^<^iAi x.fl^ -^-§-*M-vV, Ais: €:l> -a-<a -§-^^* ^-^^1 ^"^^^ 

^^fe 2% ~ 6%o]^. 
<80> ^^^1(W): 0 - 6.5% 

<8i> ^^^^ ^Hl-oim «L>^Sl- ^^S^i ^^^^^1^^ ^^^'^l -^^>^^ ^ 
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<82> ^ 71:^1:^ ^^^^ 7rdAl^lfe ^^o]t^. =L^^. ^^^^ ^^>^ ^^^^ 

4.0% «^l-sH^. 



<83> ^■^.(9,i): 3% olgj- 

^^ol ;.i*V€t:V. Ml-^^^^ ^^-fl^i^ 3.0% <='1^>7> i^V^^^V^. i^>^^^> 

1.0% <^1^Mt^. 

<85> p^:^>fMn): 8% 

<86> r,^:^^ ^«]^ tfl^fl* ^ ^^.Bflt+oiH o>^^^ ^^oH, :n.^£« 

-J ^7>Al ^^^^o] ^<^tt ^^^> ^1:^ 2:-^^V7l -fl&^l 

ZL -^tb?;t# 8% ol*>S. ^^mttt:^. ^iq- ^}^^^ 1.0% - 3.0%olrf. 



<87> :2j>^(m: 0.2% ~ 0.7% 
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<88> ^^<H1 tfltb ^^^^^^ €4.<^H. ^ 3L3q-fe ^ SOtifl 

ol^olrl-. ^^^n^o]^ oy^^ tfl^^^^ ^^<^1^^ 7}^^ €^ 

:^ ^ ^S^^* ^^l^>:n. 7^:ii^<^l 

^ ^^J^- ^ ^"^^ 

o]^o] wV^zl^VM-, 0.7% ^2:^^ (Blowhole. Shrinkage) ^ SJ""?!^^ ^ 

^ c^t^, ^t]- «V^3l^ 'g^^ 0.3% ~ 0.45%<:>li=l-. 



<89> w^^(C): 0.1% <=>1^> 

<9o> .^.^iBiii^oiM^* t^s.^9l ^^^^^ y]n^ -e-^Hi ^ 
^ $x^3.s. 0.1% oi^v. «>^^^V7iife 0.05% o]^}s. A^^}^. ^m^i ^^^^ 

0.03% <*l«l-7> B>^3^*>T^. 
<91> PRR y 40 ^fl^l 67 

<92> >5^#^ tiVsq- :^ol Cr. Mo. W. ^ N^l ;^m^>fe ^-^fl ^7>^<:^ . ^ 

<93> r^-^ -^^^S ^^^1^ PREW 40 ifl^l 67 ^^S. ^^-^S. t!:^. 
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<94> PREW = ^W:r + 3.3(^Wo + O.S^^W) + 30^^%N 



® 



«11 -5 ifl^l 105. ^<H^^. 



<97> BV^(Ra): 0 0001% -0.6% 

<98> ;a^^V ia].i4 :^o], «V*^ ^ ^-^^'^l^^ 7>^^ ^^^^^ «>M-<^H . €^^^^^1 

2.18AO.S. ^^l-^ri^ :iiBfl^el^7j-sl T^^: ^^-^^(Fe, Cr , Mo. W. Ni. Mn, Si ■^)* 
on 4;^>«J^c,i ^^^1 ^ «>*^ ^^^ol 7^tb ^^^> ^ ^1^1* 

t-11 # $1^. :ii-§- ^^^"^ ^>^#^ ^^^^1^ 

t^. 0.6%!- 2:31}-*}^ ^-t 
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<99>^ oViJjeJ- o^^]6\] wV^o] rV^o.^ 'i^^^V'^. ul^<^lAi^ 

5«g 7fl^ ^^1-1- ^iflAl^lS-S. 0.6%S. tb^. 0.0001% ^] 

<ioo> o>^^. MM, Y, Ce. La. Nd, PrS ol^-H^I^ * ^ -^^^^ ^-^^ ^ 

Zr. Ta. In. Mg. Ti ^ €:^m^<='l ^ ^1 3^ €^7> •4^^7>£l^ . ^7] JL^I- 
♦ ^^«>7l ^tb Ba^ wV^^ltb ^7>^^ 0.001% - 0.2% ^^'^m. 

<noi> ^] ^ni]f -rMM>>,5 |i^_^ ^^^ ^^1 Y C^- La Nd Pr: 0.0001% ~ 1.0% 
<102> Pl^tfl^(:d#^ ^^1. ^ ^ ^Ala|HlA-1^ ZL <^<^]S. 

51%Ce-26%La-15.5%Nd-5.5%Pr^ ^ €4.*^ Pm. Sm. Eu. Gd. Tb. Dy. Ho. Er. Tm. Yb. 

Lu. Sc^ 1% <^1^>^ FeS ^^i^^ MM# a>^^) ^BflS. ^7>sl7li4 Sfe ^^-71 ^^^S. 
^7>€ ^ 9X^ ^^^*^J Y, Ce, La. Nd. Pr^^ ^ ^^-fl^"! «>#^ ^ 

^ul-olrl-. ^ #^<^lAi MM. Y. Ce. La, Nd. PrS. ^l^o^^lfe 5 ^ ^d^^^ -1^ 
oij ^4,^ ^7>^^ ^-f. >11 i^l^lfe AI2O3. MnS W]^^7fl7:l] 

ijjs-ASAj^ ^^;^l*Vai -g-7^vfl«^l'H <^1^>^ RExOy Sfe (RE.Al)xOy + RExOyS 

+ RExSy ^S--^^>^ ^^^1 ^^5^^ ^HMS. ^^*V<=»^ 
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Y. Ce. La. Nd. Pr. Ba, Zr. Ti'^^ ^^i-] ^<}-tb ^ ^1 

<^A1^1^ nflo. ^jiS,^o]x^, o] sqo,l -§.:^A^, JL^xfl^^-^^ . ^^^^ ^ ^"^ 7^-^^ 

^^ojl ^4- ^Atb 0.0001-1.0%^ tb^^tf. 1.0% <^1^ ^7>fe 

olT^l ^ 0>i;|£j- ^^^<^1 ^1^131 0.0001% o]^> ^7V^ :^7V S-^l-l- 

<i05> o>^e;i, ^ ^^7j-6il ^%l-(RExOy SEfe (RE,Al)xOy + RExOyS + 

RExSy)^ -§-alAl ^^1^^ ^^^^ 1:5^ ^^S^ a>o1hs^ 2l-§-ofl -^51^^ 
^ ^mSI-oll xcj-^ ^l^fl ^^3*=^^ Y, Ce, La. Nd. Pr, Ba. 

Zr. Ti ^^'^i Cr. Mo, Si . W ^ ^^-ir ^^1^<^ (Blocking) # 

^Kl ^tt ^71 ^^^^ ^tfltb ^^*l^>7l ^^^^ 

' *7j-^fl MM. Y. Ce. La. Nd. Pr^ o]^c^:.]^ ^ o^^B] -d^^^ o]^^ 
, ^ Al. 0 ^ ^^^1^^ [MM,(Y,Ce.La,Nd,Pr)+Al]-[0+S]* 

0.001>10-5~30.000>iO-5 9\ i^^S ^m^^. ^7] ^n^^^ ^n^^^] 0.001><L0-5 

K^7} ^]^]^}^, ^71 -g-«fl£^^ ^:^1^?J:<^1 30.000>10-5^ 
slS^^^l ^^#^1 4S.^>11 ^S^^^ ^'^i^^J-^ 71^1^ ^ 
A^ol ;^*>^c|-. iaV^^§>7fl^ ^#^1^^ l>10-5~5.000>40-5S. . 7>^ 

;^l^o^ o.i>io-5~2.ooo>ao-5s. -^1-71 -§-^£^^1 ^^^i^^-i: ^mt}^ ^<=>] 

<106> SEtb. ^14^^!: ^7>^51 w}^:^^ ^^fe 0.01 ifl^l 0.6%, ^1-% «>^^t!: ^^fe 0.2 
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<10S> 



<107> ^-#(Ca): 0.5% o]'s\r 



<io9> Q>^tii^rAn. -^>^(o ^ ^ ^(S) 

^>«Al7l7m- ^-I^M^ ^fl^ ^^^^ 7>^^V^ 

<112> 50 ppm <^m}^ ^<=>1 ^^^^ 

20 ppm ol^VS. ^;*ll«V^ 

<113> BlBi-^m): 1-5% o1g> 

<n4> B^BV^^ ^^Al ^XV J:3Zl-7> ^^^3^. ^^^^1^ 71^17>^XJ-^ 

^g^l^-^ 7fl^Al7l7l ^tfl ^^^^^ ^^1* ^ 
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1.5% ol^VS. ^7}^ ^ 9X^. 



<^;^V- 2003/4/1 



<n6> ol.l1 «^^^>*«^ ^'^'l. Fe. Cr. Mo, W<^1 €:^V«J:^<^1 ^ 

Ca(1.97A). A1(1.43A). Ti(1.47A) o]^^) Mg(1.6A), Ta(1.43A), Nb(1.43A). 
• Zr(1.62A). Sn(1.5lA). In(1.68A)^ ^ M^^l^^ .>nvfl^ 

0.5% ol^V, 0.5% -l^V, ^o]^^ 0.5% ol^V. xles^ 1.0% ol^>. 1.0% 

^, 91^ 1.0% *^1^>S. ^^Iltlrtb^. 
<ii7> ^71 ^^tb ^4-^ ^^X^W^ ^^1 '='>^1^1^ ^ 



<118> ^^(B): 0.1% 

<n9> ^^^^^ ^ 31^ ^^^J-^^* :t.3i|-7> ^O.t:^. ^^^H ^ 

;g^7l.^^^^ ^^1 Fe. Cr, Mo, W, Ni , Mn. Si ^^^V^Jr^-l ^ 
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<120> =f-^(Cu): 3% o1g> 

^^^^ u^^T^, ^^.nj-^^^ij-* ^7H5^ vfl^^^o] <^>^si ^51^ 



<123> a^T-MCCo): 3.0% 

<i24> ^^i^it+ois o>^^ Ni* ^^m ^ ^^^^ ^ ^^"^ 

oil -B-S-tb €dLolu^ 317HCI-. ^1^1^ ^ ^^>^ ^^^^ ^'fl 3-09^ °1*>^ 



<125> ^A]C^] l: ^T-i^7>^ ^ ^^^^^ 

^ ®^ ^-il^^^l^ PREW. ^Kk^ ^^'^ [PREW( r )-PREW( )] . 
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®^ creq. ^^1^ ®^ Nieq ^^i"?i^m-a: 

<i27> ^ ^^-i- ^^1^ (2) ^ ^Tl^M ^ 

^, ^"^-S- Fe. Cr. Mo. Ni. W, Cu. Si. Mn. Fe-Cr-N ^ ^ ^ 

Ti Mg Al Ca Sfe Al+Ca ^^^^J:<^] ^^>^^a ^-^^'^fl 

p>zLt.iiAioi- :£7>q<^Ai -§-^«1-5^^-. 

Al Sfe Ca Al+Ca ^^^^'^l ^tt ^^^"^ ^^^S <^ltil ^^3:* 19^ ^ ^ ^ 
^;«ol filS^Vfe Ba ^V^l- ^S^^l ^^IrCRExOy or 

(RE.ADxOy+RExOyS+RExSy)^ ^8^^^17171 ^^<^ Ba MM. Y, 
<i29>Ce. La. Nd. Pr^S o]^o]7]^ ^ ^ ^>q- o]^* ^^7KH -g-^^^ 

[MMCY.Ce.La.Nd.PrHAl]- [(HS]= 0.001>10-5~30.000><L0-5 ^ >117<}-^^«H1 ^ 

<130> ^ M]^^ ^^<^1 -g-^* ^'^^^^V*^ 25Kg (^^1 9nun)* 4| 

3|.s>^o.p^, ^:?>oj^ ^^^1 c^ll^ 421- ^^-fl -§-%^ ^^^^ 30Kg ^ 

«>^JLH» >im§>5a^. t:?l:-J-^-§- -^o^^^^ 71:^1 7>^-^ ^^V^ ^^tb 

H.71S. 7>^^ ^, 1.250t:«^l>H ^^J(soaking)^V:n. ^ 6mi ^^^l^V^l 't^ ^"^i 

^ «S^>^^. Ji-§-^^^lBi^ ^ ^^LV'i^'a ^^11 s-^ 1.050-1. isor^ ^^<^'H 
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^■|-<:^ a la ^ S lb<=>ll 
<i3i> JL-^^. <^my^^ ^ 850X:^V^ 30^ Ala <i^^Bl7fl«^l tfltb :^1«J:^^^^ ^7>*1-71 
pHls:^^. x^d ^1^. -.f^^^^l^. ^ 71^1"^ 

<132> inlAflS^^* SiC <S^V^m 2,000 grit ^^>^1 <S^V^>ul -i^^M* ^V-8-*> 

Si^^o,s. <^n\^ ^, ^el-^7H (Murakami )(30g K3Fe(CN)6 + 30g ROH lOOmO 

^-g--^^ A>-g-*H 80X:<^A-1 ^^1-^-^^ ^^1 ^fl^ ^ 

<i33> 85oroflAi 30^ ^«L> Ais: <^^^^<^] ^A^^ ^-a* ^^"^ X-^ 

Al^* ^*>Sa^. ^V-g-^ ^^1^ Ril^agu D/MAX-B 7>^^<a- SSkv^^- 35inA<='flAi 

^A_^^^o.x^, Cu ^^<^ Ni A>-8-^>^^. S^^^ ^^^^"1 

30°~ 120°A>o]oilAi 12°/min.^ ^SS. ^^^^ ^, 3rlS(peak)7> 

Sjol 40"- SO'AH^l'^i r/min.-^S. ^^«V^^. 

<134> of^^^^i^^ as™ G5» o1^*>5a^^. ^7RV 50t:. lO-C^ 0.5N HCl+l.ON 

NaCl -S-^<=HlAi ImV/sec ^a>^S.S. ^J^VS^i^. 

<135> cj;^]^^^£fe ASTM G 48A-92<^1 -^A^^^^^^ ASIM G 48Doil 

<i36> 7S\s.^ ^^^\y} ^^.600 grit "?i">tb ^. S.a€(Rockwell) ^£^1* ^\ 

C-scaleS. ^^^\^^. 
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<138> S. la If^ SSOroflA^ 30^ ^-^V ^l:^ ^ ^^^^^ 3(£ la), 7(£ lb). 

28(£ Ic). 39(H Id), ^-^r ^^^^ ^^^]^^^^^^ UR 52N+(£ le) 

^ SAF 2507 is. tfitV. ^l^o] 7^t}JL ^ 71;^^ x^^M^lfe 

^. 3 = 7 = 28 < ^^^^ UR 52N+ < ^^fl^^ SAF 2507 < ^liiL 

7J- 39"S-Ai, ^ ^^oil ttl-€r 3, 7. 
<139> 28^ #ifl7<}- UR 52N+. SAF 2507 ^ ^l^a^^ 34«^ #^^> ^^'^l ^^*>^1 ^ 



<140> ^X\<A] 3: X 

<i4i> £ 2a ^fl^l 2d^ 850t:<:^lA^ 30^ '^^^^ ^ 2a). ^l^a^j- 39( 

£ 2b), #2fl ^-§- ^^jj ^^ll^el^^^ UR 52N+(£ 2c). SAF 2507(:£ 2d)^l tfi 

^V, 7^^}^, ^^^i ^ 7]m ^^^^ ^-I^V^l^l^ ^^^J: ^"^I ^l^^Ka) ^ ^> 

7J- 3^ tilJil7j- 26 ^ ^Hfl7j- UR 52N+. SAF 2507 (J^^ ^%s\o\ ^:^] 
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^^:?>>a- >«^^>1H71#<^1 «^^7<}- 7^ WIS^^ 39^1 oj^ECeiiOnun x L 

SSOmm) ^:?>^^ -V^^ 2:31 (£ 3a ^ £ b)3il- -V^l^S 3c ^ 3d)* ^i^^ 

<144> -g-^^tfl MM(Ce.La.Nd.Pr) ^ Al ^ij- 0. S ^ -g-^£^-J [MM+Al]- [0+S]7> 

867.2>i0-5 [%]2 oi ^Tg7j- 7(0.26%MM. 0.011%A1. 0.025%0, 0.007%S)5l ^}3.^ 

<145> 3a)^ MM ^ Al-l ^7>S|:.l ^^£^^1 :^]^o^ «l5L7j- 39(0.015W. 

0.007%S)^ ^}3.S. 3b)^l «H ^^^^ ^^^^Sro] 1^14^!: ^^^^ 

<146> oV^e:]. «i^7j. 7^ -VolSS- 4c)^ ^l^^j- 395^ p>o13S 4d)-fl 
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<148> H 4^ ^^1 ^^'^•fl^^^ ^ ^^^^ 3, 7. 18, 28^ 

7J- 39^4^ ^"1^- ""^"^^^ ''^^"^ 

<149> ^Ti7j- 7 > «J:^^J- 3 > 28 ^ 18 > «15L7^ 39 

<i.n>^iA ]cd] fit oJ:ai^^ ^ f-:^^^^ 

<151> 5fe ^ ^^^<3- 3, 7. 18. 283^1- ^Hfl ^-§- ^3^) ^^n^. -^1-JB1 

UR 52N+, SAF 2507, ZERON 100. ^-§- ^^^^ SAF 2205. ^ 

2fl ^-S- =fr3i ^^^eim-olE SR-50A. #2fl ^-§- -$-=±^^1^ 

<i52> CIS -Biioisi-;3- Aisi 316L^ <a;^l^^^£» ^^^'l^- ^J^1^^-a:£7> 

<153> 7 = «.^^7<}- 18 = ^^^^^ 28 > ^2fl7^ SR-50A > ^i^^^ 3 > #Bfl7^ UR 52N+ = 

^n^S- ZERON 100 > ^2fl7j- SAF 2507 > SAP 2205 > AISI 316L 

<154> ^ 7. 18. 28^ ^^m-^^ ^^^^ -BflojB^^^J-ol 

UR 52N+. SAF 2507. ZERON 100^^ -f^^^V^. ^^^Iv+olm ^Bfl-J 

SR-50Aix:l- ^^tb ^^^^^ M-^V^^^. ^ -^^^^^-^ ^ ^ 
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<156> £ 6a 6cfe 31-^^ t^^Bl^ ^ 3. 7. 18, 28^ <y=^^^^1^^^^ ^^M^^i 

£ 6a)3il- ^-8- UR 52N+. SAF 2507, ZERON lOOS] 

6b) ^ ^-§- ^^^m-«=>m ^ 

<157> no^^^y^ AL-6XN. SR-50A, 254SM0^ -cf^^^:^"!*^^^ ^^^3z|-» til3iL€r>cH x^b^-^ ^o] 
t^, ^-^l^ oVSflS!!- ^rf. 

<158> 18 = ^^y^ 28 = f^^^J- SR-50A > ^^^^ 7 > ^^^^^ 3 ^ ^Bfl;^- AL-6XN > 

254SM0 ^ UR 52N+ = SAF 2507 = ZERON 100 

<159> ^M<A} 8: Al-g;^fl(850°CxlQ ^^^ 

<160> £ 7a ^ 7bfe 850r<^Ai 10^ ^^.> ^ ^^^^ 3, 7, 18. 28^1 «y=^^q 

'g^:t3il.(£ 7a)^ ^Bfl ^-S- :-^l<?ls1^7<}- UR 52N+. SAF 2507, 

ZERON 100^ <y=^^^^*^^^ ^-^^^(S 7b)* «l3il^><^ ^^1^- ^^^J-^^ 
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<161> ^^7^ 3 = 7 = 18 > 28 > ^2fl7^ ZERON 100 > 

<162> ^Efl^J- SAF 2507 > ^sfl^cJ- UR 52N+ 

<163> ^7] ^ 3. 7, 18^ UR 52N+, SAF 2507. ZERON 

lOO^tih AlS t^B^AHl -^^V ^-J AlzLPKc;)^ ^ ^\oUx)^^ ^Am: 

<i65> £ 8a ^ 8bfe 850X:<^Ai 30^ ^^J: t^^B^^ ^ ^^^^^^ 3. 7. 18. 28^ <*^^^ 

8a)5^ ^Bfl ^.BllolB^^^J. UR 52N+. SAF 2507. ZERON 

100^ -^^^t^Ki 8b)» ^]mL^'=^ q-BV^ :^^]^. 

<166> 7 > 3 > 28 = 18 = ^^fl^^ SAF 2507 = ^^^^ ZERON 100 

> UR 52N+ 

<167> ^71 ^ 3. 7^ UR 52N+. SAF 2507. ZERON 100 ^]S. 

-^^oi tfl^ 28. 18^ ^n^^^ -^^ ^1*^-^^^ ^^^-^ 
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<i68> SSO'C^^Ai 30^^ -J AlJ:(Aged) '^^^^ ^ -^^^^^^ ^S^W^l^i ^-g-^^^^ 
^(Solution Annealed) ^ -i^^^*^ :^£^(Hs.a.)* ^^^^ €^(z^H= Ha -Hs.a.) 

^^^.^ 3711 ^^^^ ^ 

^ ^i^:=8-*^ ^-^^ ^^"^'^^ ''^"^^^"^ ^-^ ~ 

^Tfl ^^<=>1K «1^^<}-*^ 10.3 ~ 16.23.. ^^^^ 5.6 ~ 6.2S. 

<169> 7^&t\. xfl^^^o] tfl^ 7ll^£l^^^ ^ 



<i70> -^v*;!*:^! 10: 71:^1^ 

<i7i> s 3^ ^tfl^ i.i30r<^A^ ^-^^ ^ -J^^l^* 



^l(edge)oflAi ^^S^l ^'^ ''^^^^ ^ 
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